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Mutations 3’-P ST Dis Replication 
(Infectivity) 

Resistance 
(Interaction) 

References 

E10D/N17S/V72A/L74M/T124A     S 1 
E10D/N17S/Q148R     35 1 
D10E/T66I/E92Q/A128T/Q148R     E 2 
D10E/H114Y/A128T/Q148R     E 2 
D10E/V321/S39C/V72I/K111R/G123S/A124
N/T125A/K127K/Y143R/G193E/N232D/N24
5K 

    R 3 

H12A;N* + + +++ - (-) (PIC) 4,5,6,7 
H12C*   +++ (-)  8,9 
H12N/H16N - - +   5 
H12C/H16C   +++   8 
H12Q/H16Y    (-)  10 
Y15A    (-)  11 
H16A*    -  6 
H16C;V* +++ +++ +++ (-)  8,9 
N17S/Q148K     R 1 
N17S/Q148K/G163R     R 1 
R20K     E 2 
M22I/T97A/T124A     10 1 
K34A ++ ++  - (-) (PIC) 7 
C40A;S* - - + (-)  4,12 
C40S/C43S - - ++   4 
D41A/K42A    +  6 
C43A;S;L* + +  (-)  10,12,13 
K46A    +++  7 
M50A    +  12,13 
H51A*    +  6 
H51Y*  ++   E 14 
H51Y/E92Q/S147G  +   E 14 
H51Y/E92Q/S147G/E157Q  ++   E 14 
H51R/V72I/L74M/T97A/S119G/T125A/Y143
R/V201I 

    R 15 

H51D/K111T/S119T/G123S/A124T/R127K/
Y143C/N155H/N232D 

    R 3 

H51A/D55V    -  6 
E52Q/N155H     R 16 
Q53C +++ +++ ++ (-)  8,9 
Q53K    +++  17 
D55A    -  6 
D55A;S    +++  17 
D55K    -  17 
C56A*    +++  18 
C56S* +++ +++  +++  19,20 
C56S/C65S    Del  19 
C56S/C130S    -  19 
C56S/C65S/C280S ++ ++ +++   19,21 
C56S/C65S/C130S/C280S ++ - +++   19 
C56S/C65S/Q148C/C280S ++ -    19,21 
Q62E ++ ++ +++   22 
Q62K    -  17 
Q62N + - -   23 
D64C;R*   -   23 
D64A;E;N;V* - - - -  4,6,8,9,12,24,25 
D64A/D116A    -  6 
D64R/D116R   -   23 
D64A/E152A    -  6 
D64A/D116A/E152A    -  6 
C65S* +++ +++  +++  19,20 
C65A*    +++  18 
C65S/C130S    -  19 



T66A* + ++ ++ (++) R/E 1,23,26,27 
T66I* +/++/ 

+++ 
-/+/++/ 

+++ 
++ +/ 

++ 
06/88/S/24/C

A/E 

1,2,28,29,30,31,32,33,3

4,35,36 
T66K     10/35/S/E 1 
T66I/L74M + +  + 06/S/E 1,30 
T66K/L74M     S/10/35/R/E 1 
T66I/S153Y    ++ 06/88/24/CA 31,32,33 
T66I/E92Q  -   S/10/E/R 1,2,36 
T66I/T124A     S/E 1 
T66K/T124A     10/E 1 
T66K/T125K     10 1 
T66I/M154I ++ ++ ++ + 88/CA 32 
T66I/N155H  -    36 
T66I/V72A/T124A     S 1 
T66I/V72A/A128T     E 1 
T66K/L74M/T125K     10 1 
T66I/L74M/S230R + +  ++ 06/S 30 
T66I/E92Q;V/T124A     10 1 
T66I/E92Q/T124A     E 1 
T66I/T124A/Q146L     E 1 
T66I/L74/E92V/T124A     10 1 
T66K/E92Q/T124A/M154I     10 1 
T66I/E92Q/A128T/Q148R     E 2 
H67E*    Del  17 
H67S* +++ +++ ++   23 
H67Q/K71E    -  17 
E69A/K71A    -  6 
K71E*    +++  17 
V72I*     10/R 15,33,37,38 
V72I/N155H     R 39 
V72I/E92Q/N155H     R 39 
V72I/F121Y/T125K     S/10/35/R/E 1 
V72I/T125A/S230N     R 15 
V72I/M154I/V201I     R 15 
V72I/S119G/T125A/V201I     R 15 
V72I/S119R/T125A/V201I     R 15 
V72I/S119P/T125A/T206S     R 15 
V72I/F121Y/T125K/V151I     S/10/35/E 1 
V72I/T125A/G163E/V201I     R 15 
V72I/T125A/V201I/T206S     R 15 
V72I/T125A/Y143R/V201I/T206S     R 15 
V72I/A153G/N155H/N160H/S163G     R 40 
V72I/L74M/T97A/S119T/E138D/Y143R     R 15 
V72I/S119G/T125A/G140A/Q148R/V201I     R 15 
V72I/S119P/T125A/Q146K/N155H/T206S     R 15 
V72I/S119R/T125A/N155H/V201I/T206S     R 15 
V72I/T125A/G140S/Q148H/G163K/V201I     R 15 
V72I/T125AV151I/N155H/G163R/S230N     R 15 
V72I/V151I/M154I/N155H/G163R/V201I     R 15 
V72I/E92Q/T97A/S119R/T125A/N155H/V20
1I 

    R 15 

V72I/T97A/S119R/T125A/Y143H/N155H/G1
63R/V201I 

    R 15 

V72I/I113V/G123S/A124N;S/T125A/R127K/
Y143R/T206S/I220L/Y227F/N232D 

    R 3 

L74M* +++ +++   06/10/S/E 2,30,34,35,41 
L74I*     R 27,37,38 
L74M/E92V     60 42 
L74M/N155H     S/10/35/R/E 1 
L74M/E92Q/F121Y     10 1 
L74M/E92Q/S230N  +   10 41 
L74M/T97A/ Y143R     R 39 
L74I/V151I/N155H     R 16 
L74M/E92Q/T97A/Y143H     R 43 
L74M/T97A/E138A/Y143R     R 39 
L74M/T125A/V201I/T206S     R 15 



L74M/T125A/N155H/V201I/T206S     R 15 
V75P    (-)  12 
V75I* +++ +    36 
V75I/M154I  ++    36 
V75I/T112S/Q146P     35/E 1 
S81R;A +/- +/- +/- (-)  8,9,12 
P90D* +++ - -   44 
P90D/P145I - - -   44 
E92A;Q +++ +++ +++ +++  22 
E92A;N + + ++   23 
E92K + + +++ -  22 
E92G     R 45 
E92Q* +/++/++

+ 
+/++/++

+ 
 ++(+++) 10/S/R/E 1,2,14,27,35,36,41,46,4

7,48 
E92V*     60 42 
E92Q/F121Y     10 1 
E92Q;I/T124A     10 1 
E92V/T124A     E 1 
E92Q/G140S     10 1 
E92Q/S147G  +   E 14 
E92Q/M154I     R 1 
E92Q/N155H    +/++ R 48,49 
E92Q/S230N  +   10 41 
E92Q/E138K/Q148K/M154I     R 1 
T93A    (++)  26 
T97A*     R 37,38,50 
T97A/Y143R     R 39 
T97A/Y143C     R 39 
T97A/Y143S     R 39 
T97A/N155H     S/10/35/E/R 1,39 
T97A/E138A/Y143R     R 39 
T97A/V151I/N155H     R 16,51 
T97A/T125A/V151I/N155H/V201I     R 39 
G106A +++ +++    52 
P109A;S* +/- +/- - +  6,24,53 
P109S/T125A +++ +++ +++ (+/-)  53 
T112A +++ +++    24 
T112I      37 
112A/G140S/Q148H/G163R     R 39 
H114E    ++  17 
H114Y     E 2 
H114Y/A128T/Q148R     E 2 
T115A;S +++ +++ +++ +++  4,12,24,54,55

 
D116A;E;I;N* - - - - (-)  4,8,9,12,23,24,54,55,56

,57
 

D116C*   +   23 
D116A/E152A**    -  6 
D116/A23V** - ++ -   58 
D116/E11D - ++ -   58 
D116/L28R/C65S/ 
T210N/L213I 

- + -   58 

N117K;Q ++ ++ ++ Del  4,17,23,55,56 
N117S + + +   23 
G118A +++  +++ +++  55,56 
G118R     S/10/35 1 
G118S     S 1 
S119T;G*;A;K +++ +++    52 
N120Q;S* +++ +++ +++   23 
N120I;L;E;G*    (-)  9 
N120L;K*    Del  17 
N120L/Q148K    -  17 
F121A +/- -    54 
F121Y +++ +   S/10/35 1,33,35 
F121Y/T124A     S/10/E 1 
F121Y/T125K     S/10/35/R/E 1 
F121Y/G163R     10 1 



F121Y/T125K/M154I     10 1 
S123A ++ ++ +++ (+)  4,12 
G123S/R127K/Y143R/A205S/I208L/K311Q/
E212A/N232D 

    R 3 

T124A*     S/10/35/R/E 1 
T124A/Q146L     S 1 
T124A/Q148K     S 1 
T124A/Q148R     10 1 
T124A/N155S     S 1 
T124A/E138K/Q148K     10 1 
T124A/G140S/Q148K     10 1 
T124A/V151I/N155H     R 1 
T125A* +++ +++ +++ + (+++)  26,53 
T125K*     10 33 
V125A/V151I/N155H/V201I     R 39 
K127A    +  6 
A128T     S/E 2,34 
A128T/V151L     10 1 
C130A* +++ +++  ++ OH-C 18,59 
C130G*    - (-) OH-C 18,59 
C130S*    - OH-C 19,20,59 
C130A/F185K/C280S +++ +++   OH-C 59 
C130S/F185K/C280S +++ +   OH-C 59 
W131G/F185K/C280S ++ ++    59 
W132A;G;R//F185K/C280S +++ -   OH-C 59 
W132Y/F185K/C280S +++ ++   OH-C 59 
I135P    (-)  12 
K136A* +/- +/- +++ -/++  6,17,22 
K136E;R* +++ +++ +++ +++  22 
K136A/E138A +++ +++ +++ +++  22 
K136R//F185K/C280S +++ ++    59 
E138A*    +  6 
E138K*    ++ (++) S/35 17,34,60 
E138K/Q148R    ++(++) S/10/35/R/E 1,39,49,60 
E138K/Q148K    ++(+) S/10/35/R/E 1,49,60 
E138K/Q148H    + S/10/R 1,49 
E138K/Q148K/G163R     R 1 
E138K/G140S/Y143H/Q148H     R 39 
G140S* +/+++ + + Del 

++(+/++) 
CA/88/R/S/3

5 

27,45,47,48,60,61,62,6

3 
G140A* ++ +   R 63 
G140S/Q148H -/++ -/++/+++  +++ S/10/35/E/R 1,39,43,45,46,47,48,49,

51,63 
G140S/Q148K ++ +  ++(++) S/10/35/E/R 1,49,60,63 
G140S/Q148R - +  ++(+) S/10/35/R/E 1,39,43,49,63 
G140S/Y143R     R 39 
G140C/Q148K     R 1 
G140C/Q148R     S/10/35/R/E 1 
G140A/Q148H - +  + R 49,63 
G140A/Q148K - -  ++ R 49,63 
G140A/Q148R + +  ++ R 49,50,63 
G140S/Q143R/N155H     R 39 
G140S/Q148H;R/N155H     R 39,49 
G140S/Q148H/G163R     R 16,51 
G140C/Q148K/G163R     R 1 
G140S/Q148R/G163R     R 39 
G140S/Q148H/S230N    +++ R 48 
G140A/Y143H;R/Q148R/G163R     R 50 
G140S/F185K/C280S +++ +++ +++   64 
P142F    +++/(+++)  65 
Y143F    Del  6,55 
Y143N +++  +++ Del  6,55,56 
Y143G    +++/(+++)  17,26,65 
Y143K     R 39 
Y143R* + ++  (+) R 3,39,43,45 
Y143C* + +  (+) R 3 



Y143R/G163R    ++ R 48 
Y143R/E170A     R 45 
Y143R/T206S     R 39 
Y143C/G163R     R 50 
Y143S/A201I     R 39 
N144K    -  17 
N144Q    -/(-)  65 
P145I* - - -   44 
P145A*    +  17 
P145F*    -/(-)  65 
P145S*     E 1 
P145S/T124A     E 1 
P145I/F185K/C280S - - -   44 
Q146K    + S 17,34 
Q146R     35 1 
Q146L/124A     E 1 
S147I -  +++ -  55,56 
S147G*  +   E 14 
Q148A* ++ -    21 
Q148K* - -/+  Del + (+) S/10/35/R/E 1,17,35,49,60,63 
Q148L* + ++ + Del  17,23 
Q148N* +++ ++    21 
Q148R -/+ +  ++(+) S/10/35/R/E 1,2,27,36,49,50,60,63,6

6 
Q148H* + -/+  +/++(+) S/10/R 27,45,47,48,49,63 
Q148R/T124A     E 1 
Q148R/N155H     R 49,51 
Q148H/N155H    + R 48 
Q148K/G163R     R 1 
Q148A/F185K/C280S + +    59 
V150E +++ +++ +++   44 
V151A*    (+)  12 
V151I*     10/E 1,33,37,38 
V151L     S/10/E 1 
V151D/E152Q - - - -  13 
V151T/S153Q ++ - +++   67 
V151L/S153L +++ - -   67 
V151I/N155H     R 1,16,50,51 
V151I/N155H/G163R     R 50,51 
V151L/E152V/S153F ++ - -   67 
V151A/E152M/S153A ++ - -   67 
V151Y/E152V/S153P +++ - -   67 
V151H/E152S/S153T +++ - -   67 
V151A/E152L/S153T +++ - -   67 
V151K/E152L/S153T ++ - -   67 
V151S/E152S/S153P ++ - -   67 
V151H/E152G/S153L +++ - -   67 
V151E/E152S/S153N ++ - -   67 
V151T/E152S/S153M +++ - -   67 
V151T/E152F/S153C +++ - -   67 
E152A;C;D;G;H;P;Q;V;K* - - - - (-)  4,6,8,9,12,17,23,24,44,

54,56,57 
E152A/K156A    -  6 
E152N/S153R ++ - -   67 
S153A;R* + + ++ ++  4,17 
S153A* +++  +++ +++ S 34,55,56 
S153Y* ++ +/++ ++ + 06/10/11/12/

88/CA 

29,32,33,35,68 

M154I* +++ +++ +++ ++ 06/88/CA 29,32,33,37,38 
N155E;K - - - Del  17,23 
N155L + + - Del  17,23 
N155S     S/10/11/12/3

5/E 

1,33,68 

N155H* +/++/++
+ 

-/+/+++  ++(+++) 10/11/12/R/E 1,27,35,36,45,46,47,48,

49,50,51,66,68 
N155T     S/35/E 1 



N155H/G163R     10/35/R/E 1,51 
N155H/I204T     R 1 
K156A*    +/ 

+++/(+++) 
 6,65 

K156E* - - +/- Del  17,23,69 
K156R*      70 
K156I* - - -   44 
K156N      37 
K156E/K159E - - - -  17,69 
K156A/E157A    +  6 
E157Q*  ++   R/E 14,37,38,71 
E157A/K159A    +  6 
L158F +++ +++ +++   44 
K159A*    ++/(++)  65 
K159E* - - +++ -/Del  17,69 
K159N;S* + + +   23 
K159Q* +++  +++   56 
K159R*      70 
K159A/K160A    +  6 
K159A;P;Q    (+)  12,54,55 
K160A*    +++/(+++)  65 
K160D*     S 34 
K160E* +++ +++ +++ -  69 
G163R     35 1 
G163K      37 
V165A ++   - (-) (PIC) 7,18 
V165I     S 34,37,38 
R166A*    -  6 
R166T* ++ ++    70,72 
R166A/D167A    -  6 
D167A*    +  6 
Q168A +++ +++  (-) (LEDGF) 73,74 
Q168L +++ -  (-) (LEDGF) 73 
Q168P - -  (-) (LEDGF) 73 
E170A/H171A +++ +++  +/Del  6,75 
E170A/K173A    +  6 
H171A/K173A*    +  6 
L172M* +++ +++ +++   44 
L172A/K173A +++ +++  -  75 
T174A + +  -  75 
V176A/Q177A +++ +++  Del  75 
M178A - -  -  75 
A179P    (-)  12 
V180A/F181A - -  -  75 
N184D;L    -  17 
F185A;K;L;H* +++ +++  (-)  22 
K186A;Q;E +++   - (-)  18,26 
K187A    -  18 
K188A    -  18 
G189A +++ +++    24

 
S195A    (++)  26 
E198A/R199A    -  6 
R199A;C* +++ +++ +++ -/Del (-)  6,8,9,17,18 
R199E*    -  17 
R199A/D202A    -  6 
R199T/D202A    -  6 
V201I*     S/R 15,34,37,38 
I203M      38 
T206S      38 
K211A*    (++)  26 
K211A/E212A    +  6 
Q214L/Q216L +++   - (-)  18 
K215A*    +++  18 
K215A/K219A ++   - (-)  18 
K219A*    +  18 
N222A ++ ++ ++   76 



F223A ++ ++ ++  (mAb33) 76,77 
R224A ++ ++ ++  (mAb33) 76,77 
Y226     (mAb33) 77 
Y227A ++ ++ ++   76 
R228A    - (-)  78 
S230R* +++ +++   S/06/E 2,30 
S230N*     10 38,41 
R231A ++ + + +  76,78 
P233A ++ ++ ++   76 
L;V234A ++ ++ ++ +++  76,78 
W235A;E;F +++ +++ +++ +/- (-) (PIC) 5,7,8,9,12 
K236A*    +++  78 
K236E*    - (-)  78 
K236A/K240A    -  6 
K236/E246A    - (-)  78 
L241A - - - - (-)  76,78 
L242A - - + - (-)  76,78 
W243A ++ ++ ++   76 
K244A*    - (-)  78 
K244E* - -  (-)  79 
K244A/E246A    -  6 
E246A* ++ ++ ++ Del (+)  76,78 
E246K*    - (-)  78 
D253A/D256A    +  6 
N254A ++ ++ ++   76 
K258A    - (-)  78 
V260E - - - - (-)  76,78 
R262A*    ++  78 
R262G* ++ ++ +   76 
R262A/R263A    - (-)  78 
R262A/K264A    - (-)  78 
R262D/R263V/K264E    - (-)  78 
R263A*    Del  78 
R263L* ++ ++ ++   76 
K264A*    ++  78 
K264E*    - (-)  78 
K266A;E    - (-)  78 
I267     (mAb33) 77 
I268     (mAb33) 77 
R269A*    Del (+)  78 
R269A/D270A    +  6 
K273A    +++  78 
C280S* +++ +++    20 
S283A    (++)  26 
R284G;K +++ +++    80 

 
- = 0-10%,  + = 10-40%,  ++ = 40-80%,  +++ =80-100% 
* = mutant present elsewhere in the table as a combination 
/ = separates differential results from independent publications  
 



Abbreviations:   
3’-P, 3'-processing;  
ST, strand transfer;  
Dis, disintegration;  
PIC, pre-integration complex;  
Del, delayed;  
CA, L-chicoric acid;  
OH-C, hydroxycoumarin;  
R, raltegravir;  
E, elvitegravir;  
S, S-1360;  
06, L-708,906;  
10, L-870,810;  
11, L-841,411;  
12, L-870,812;  
24, 118D-24; 
35, S/GSK-364735;  
60, GS-9160;  
88, L-731,988 
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